The effect of ganglioside GQ1b on the NMDA receptor signaling pathway in H19-7 cells and rat hippocampus.
Gangliosides, sialic acid-containing glycosphingolipids, are related to various synaptic functions in the rat brain. Previously, we investigated the behavioral effects of the ganglioside GQ1b on learning and memory using the Y-maze and Morris water maze test. GQ1b-treated rats showed highly increased memory performance on the Y-maze and the Morris water maze test. In this study, we determined the role of GQ1b on the activation of the N-methyl-d-aspartate (NMDA) receptor signaling pathway in H19-7 rat hippocampal cells and the hippocampus of rats. After 12 h of treatment with GQ1b, the expression levels of NMDA receptor subunit 2A and 2B were increased in H19-7 cells and the hippocampus of rats. In addition, treatment of GQ1b increased the tyrosine phosphorylation of NR2B that may enhance NMDA receptor synaptic activation and enhancement of NMDA receptors. Also, following GQ1b treatment, the phosphorylation of extracellular signal-regulated kinases (ERK1/2) and protein kinase A, a cAMP activated protein kinase (PKA) increased in H19-7 cells and the hippocampus of rats. These increases resulted in an increase in the phosphorylation of cAMP response element binding protein (CREB). These results suggest that GQ1b might facilitate the activation of the NMDA receptor signaling pathway in the hippocampus of rats, an effect which is dependent on ERK1/2, PKA and CREB phosphorylation. Also, these data support our previous result that GQ1b improves the learning and memory of rats.